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CONSTRUCTION PROJECT REPORT

TESLA MODULATOR DEVELOPMENT

Project Title: Tesla Mdulators Nunmber 2 and 3

Proj ect Manager: Dan Wl ff

Descri pti on of Purpose:

As part of the Tesla collaboration Fermilab and DESY w || undertake, through joint
agreement, the production of two 5MWV nodul ators simlar to the one (#1) already
produced by Ferm lab for the collaboration. The general procedures which this
effort will be carried out are covered in the overall MOU of the TESLA

Col | aboration. The conplete details governing this particular collaboration is
awai ting final approval of the Fermlab directorate. DESY will provide funds for
all the procurenents necessary to produce the two nodulators. |In addition DESY
will supply the Klystrons. Fermlab will provide the |aboratory nanpower and
services for the engineering, procurenent, assenbly, testing, and any indirect
costs associated with expenses incurred at FNAL. The tine estimate to produce
these two nodul ators is 15 to 20 months. One nodulator will remain at FNAL (with
its klystron) and will be used for the tests on the Tesla Injector Il (RF photo

i njector) which are planned for 1996. This nodulator will be shipped to DESY
along with the Injector when both are ready (estimate early 1997). The ot her
nmodul ator will be shipped to DESY after full power testing with klystron

Total Estimated Cost: $1, 000, 000. 00 Sour ce of Funds: DESY

Funds bligated and Costed Through February 17, 1995: approx. $330, 000. 00

Cost to Conplete: $770,000.00

Status of Cost and Schedul e (including mlestones and estimated conpl eti on date):

Project is expected to be conplete at the cost estimate by July, 1996.

| ssues/ Probl ens:

None.

Proposed Corrective Action:

Not Appli cabl e
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INTRODUCTION:

This project will allow for the construction of two nodul ators to be shipped to
DESY as part of the Tesla collaboration. The nodulators will have the follow ng
performance specifications:

1. Qutput pul se I ength: 1.4 ms at +/- 0.5% (Switch conduction tinme of 1.7ns)
This represents a change fromthe original nodul ator
built for DESY that had a switch conduction tinme of

2.3ms.

2. Qperating pulse rate: 10 pul ses per second

3. Operating Vol tage: 120 kV at 92 anps (Thomson TH2104C kl ystron)
110 kV at 130 anps (Thonson MBK kl ystron)

4. Supply power: 400 VAC, 3 phase, 50 Hz

5. Cooling requirements: Low Conductivity Water (resistance > 1 Mohmcm
6. Klystron Protection: Spark energy limted to 20 joul es

7. Physical requirenents:
a. The first nodulator will be built assum ng the physical requirenments of the
Thonson TH2104C kl ystron (incl uding socket and sol enoid nounting).
b. The second nodul ator will be built assum ng the physical requirenents of the
Thonson MBK klystron. Since this device is in the early stages of
devel opnent, the nechanical specifications will be determ ned | ater

8. Sol enoid and Filanment Power Suppli es:
a. The solenoid and filanment power supplies for the first nodulator will be
built for the Thomson TH2104C kl ystron
b. The solenoid and filament power supplies for the second nodul ator will be
built for the Thomson MBK klystron

9. Mdul ator controls, interlocks, and RF circuits:
These circuits will be direct copies (with mnor nodifications) of the first
Tesl a nodul ator built at Fermlab and conm ssioned at DESY during March of
1994.

FY-1995 PROJECT SUMMARY:

The project is still waiting for the signed, official agreement between the two

| abs. However, since the agreenent is inmmnent, a budget code has been issued and
the EE Support Departnent has comenced ordering parts. To date about $330k of
parts have been ordered.

The necessary prelimnary engi neering analysis of changes relating to an increase
in pul se energy has been conpl et ed. Work has al so progressed on updating the
specifications for major itenms such as the high voltage capacitors and vari ous
magneti c conponents.

The design effort to devel op a high voltage switch consisting of a nunber of
i nsul ated gate bipolar transistors (1 GBT) connected in series has started.
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REMAINING WORK TO COMPLETE:

Wrk will continue on the specifications of the magnetic conponents, of particul ar
inmport is the specification of the pulse transforner. Past experience indicates
that only one manufacturer (Stangenes of California) conpetitively bids these type
of devices. We will continue to search for other suppliers while our

col l aborators at DESY will try to work with an inexperienced (at building high
vol t age pul se transformers) European manufacturer to design and construct one
unit.

Conpl ete the design, devel opnent and testing of a high voltage I GBT switch. This
is one of the nore interesting aspects of this project. Wile prelimnary

i nvestigations indicate that such a switch is possible, further devel opnment may
indicate that for either technical or practical reasons such a switch nmay not work
in this application. |If the I1GBT switch beconmes inpractical, Fermilab wll
construct GIO switches |ike the ones successfully devel oped and operating in the
original nodul ator for application to these units.

As the nodul ator cabinets and sufficient parts becone avail abl e, assenbly work
will commence in the A0 high bay |ab area.

Renote read back, control, and systemtimng generation will require the
assi stance of the Accelerator Controls Departnment (M ke Shea) to build, test, and
install simlar equipnment that was supplied with the original nodul ator.

Assistance will also be needed fromthe PBAR group (Ral ph Pasquinelli) to
duplicate the | ow | evel RF systens.

The A0 |lab area will need its power and water capability upgraded to allow for
full power testing. The building transformer has sufficient excess power so only
m nor nodifications are needed for the additional 1 Megawatt of power needed to
run both nodul ators simultaneously. The Mechanical Support Department is
presently investigating nmethods of attaining the additional 200 gpm of LCW needed.

SCHEDULE OF REMAINING WORK:

4/ 1/95: Finish specifications of all major magnetic conponents.

6/1/95: Order prototype switch parts.

7/ 1/ 95: Begin assenbly of nodul ator subsystens (when cabi net avail able).

10/ 1/ 95: Begi n power testing of prototype swtch.

1/1/96: Oder parts for 2 additional swtches.

2/ 1/96: Begin power testing of first nodul ator as a system
This will require the conpletion of the Controls Departnent and PBAR
Departnment efforts as described above. Also at this point .5Mv of power

and 100 gpm of LCWwi Il be needed at AO.

4/ 1/96: Begin power testing of first nmodul ator with klystron.



Ferm National Accelerator Laboratory
Construction Project Status Report

Project Title: Tesla Mdul ators Nunber 2 and 3
Proj ect Manager: Dan Wl ff

6/ 1/ 96: Begin power testing of second nodul ator as a system
I f both nodul ators need to be powered at this time, (for exanple, running
the RF photo injector while testing the 2nd nodul ator), we will need 1Mw
of power and 200 gpm of LCW

7/ 1/ 96: Begin power testing of second nodul ator with MBK klystron (if avail able).

ESTIMATE OF COST TO COMPLETE :

The estimated cost to conplete this project is $770, 000. 00

DESCRIPTION OF THE COMMISSIONING AND PERFORMANCE OF THOSE PARTS OF
THE PROJECT COMPLETED IN FY 1995:

None.

ISSUES/COMMENTS :

None.



